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POWER, WEIGHT, AND SIZE FOR CLL COMMUNICATION SUBSYSTEM

(Telemetry, ranging & command option)

UNIT WEIGHT VOLUMI_ # Power VENT)_R

S-Band System using DSN 26 subnet

[XPNDR, RF Assembly, Processing module, Antennas(6) and Cables]

RF Assemblly

[w/embedded controller]

7.94Kg 7800cc 1 12.7W custom*
16x20x24

XPNDR 4.05Kg 3500cc 1 40-5W(p)** Mot6rola
t.rNear-Earth XPNDR] 16x20_11 4_5 W(s)**

Antonn_c 1.38Kg 8640 6 0 W Watkins

9 cm height Johnson
lO c.m diameter

Cable 0.68Kg 900cc 1 0 W GORE
set

Processing Module 6.0Kg 8430cc 1 27W custom*
18xlSx26

Total 20.05Kg*** 29,270cc 80.2W(p)**
44.2W(s)**

* Equipment to be built in house from components with known heritage

" p - peak power, s- standby power
*** with mounting structure 23.2Kg
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COMMON LUNAR LANDER TO DSN 26M SUBNET-S BAND;,6W PA,OMNI ANTENNA

RETURN TELEM L'TRYCHANNEL CIRCUIT MARGIN

Parameters Value Remarks

I Transmit Power, dBW

2 Transmit Cirm itLoss,dB

3 Transmit ant gain,d Bic

4 3Yansmtt EIRP, dB'_V

5 Space loss,dB

6 Polarizationloss,dB (worstcase)

7 PointingLoss

8 Receiveantenna gain

9 TotalReceived Power (Prec)

10 Maximum System Ternp

11 Bo:.zrnan'sConstant (dBW/K)/Hz

12 Noise SpectralDensity(No)

13 ReceiverG/T, dB/K

14 Prec/No, dB-Hz

15 Modulation Loss

16 Bitratebandwidth, dBHz

17 BitSync Degradation,dB

18 Coding G::_n,dB

17 Receive I_/No, dB

24 Required Eb/No, dB

25 LINK CIRCUIT MARGIN, dB

7.70

-5.90

2.00

3.80

-211.60

-0.50

-0.20

51_50

-!57_0

22.86

-228.60

-205.74

28.64

48.74

-2.10

37_0

-1.00

5.30

13.14

9.60

3,_4

5.9 watts

Estimate

Omni antenna

1+2+3

r= 395000 km

f= 2.300GHz

Estimate

DSN 810-5Rev. D Auto-track

26M, DSN 810-5Rev. D,TCI-20

(includingfeedlineloss)

4+5+6+7+8

DSN 810-5Rev.D 193 "K

Ref 100"LNA atZenith,175 "K

Horizon Addition 18 "K

1,38E-23W/Hz/K

10 + 11

8-10

9-12

Bsc=0,5tad Bd=l.0 tad

6.00kbps

DSN 810-5Rev. D, TLM-50

(2,7)Convolutional Code

14+15-16+17+18

1.0I_-5BER

20 -24

3/5/92

' __ . " 'LI|V



COMMON LUNAR LANDER TO DSN 26M-S BAND;,OMNI ANTENNA, 6W PA

RETURN LINK RANGE CHANNEL CIRCUIT MARCIN

Parameters Value Remarks

I. Transmit Power, dBW

2. Transmit CircuitLoss,dB

3. Transmit ant gain,dBic

4. Transmit EIRP, dBW

5. Space loss,dB

6. Polariz__,onloss,dB (worstcase)

7. PointingLoss

8. Receiveantenna gain

9. TotalReceived Power.(Prec)

10. Mmdmum System Temp

11. Boltzman'sConstant (dBW/IQ/Hz

12. Noise SpectralDensity(No)

13. ReceiverGIT, dB/K

14. PreclNo, dB-I-Iz

15. Modulation Loss

16. Postdet.toneS/Cpowertonoise

speciraldensity,PSc/No, dbHz

17. Required ,°sc/N0,dBHz

18. Major range tone margin, dB

19. Required Prec/No forcarrierm-lock

,dBHz

20. Carder In-locktrackingmargin, dBHz

21. LINK CIRCUIT MARGIN, dB

7.70

-5.90

2.00

3.8O

-211.60

-O.5O

-0.15

51.50

-156.95

22.86

-228_0

-205.74

28.64

48.79

-14.70

34.09

22.80

11.29

30.00

18.79

11.29

5.9watts

Est.,ate.

Omni antenna

1+2+3

r= 395000 krn

f = 2300 GHz

Estimate

DSN 810-5Rev. D Auto-track

26M, DSN 810-5 Key.D,TCI-20

(includingfeedlineloss)

4+5+6+7+8

DSN 810-5Rev. D 193 "K

Ref 100"LNA at Zenith,175 "K

Horizon Addition 18 *K

138E-23 W/Hz/K

10 + 11

8-10

9-12

Bsc=02 rad,Bd=l.0 rad

14 + 15

Required forusing 509KHz Major

Range Tone

16-17

Required formedium acquisition

14-19

Smaller of18 and 20

315192



DSN 26M SUBNET TO COMMON LUNAR LANDER, S-BAND

FORWARD COMMAND CHANNEL CIRCUIT MARGIN

Parameters Value Remarks

1. Transmit power, dBW 43.0

2. Transmit ant gain,dB 51.5

3. Transmit EIRP, dBW 94-5

4. Space loss,dB -210.9

5. Polarizationloss,dB (worst case) -0.9

6. Pointing loss,dB 01

7. Receive ant gain,dB 2.0

8. Receive ckt loss,dB -5.9

9. Total receive power (Prec),dBW -121_2

10. System noise temp, dBK 30.1

11. Receiver G/T, dB/K -34.0

12. Noise Spectral densi_ (No), dBW /Hz -198.5

13. Modulation loss,dB -3.8

14. Prec/No, dBHz 77,3

15. Noise bandwidth, dBHz 33.0

16. Receive Eb/No, dB 40,5

17. Theoretical Eb/No.. dB 9.6

18. Implementation loss,dB -2.0

19. Req'd Eb/No, dB 11.6

20. LINK MARGIN, dB 28.9

20.0 KW

26M, DSN 810-5 Rev. D, TCI-20

(including feedline loss)

1+2

r=395000 krn

f--2.120GHZ

22 dB (Tx AR)

6.0dB (Rx AR)

DSN 810-5 Rev. D conscan, TCI-30

Ornni antenna

Estimate

9urn 4 thru 9

Ts=-1024 K(5_ dB NF, Ta=290K)

7+8-10

Boltzrnann's constant(-228.6)+ I0

Bsc=-l.0racl,Bd=l.0 rad

9-12

2 0 Kbps

13+14-15

I.E-5BER` OQPSK

Estimate

17-18

16 19

315192



DSN 26M SUBNET TO COMMON LUNAR LANDER, S BAND

FORWARD RANGE CHANNEL CIRCUIT MARGIN

Parameters Value Remarks

I. Transmit power, dBW

2. Transmit ant gain,dB

3. Transmit EIRP, clBW

4. Space loss,dE

5. Polarizationlos_,dB (worst case)

6. Pointing loss,clB

7. Receive ant gain,dB

8. Receive ckt loss,dB

9. Total receive power (Prec),dBW

10. System noise temp, clBK

11. Receiver G/T, dl_/K

12. Noise Spectral density (No), dBW/Hz

13. Prec/No, dBHz

14. Modulation loss,clB

15. Pos..det tone S/C power to noise

spectral density,Psc/NO, dBHz

16. Required Psc/No, dBHz

17. Major range tone margin, dB

18. Required Prec/No for carrierin-lock,

dBHz

19. Carrier in-lock tracking margin, clBHz

43.0

51.5

-0.9

-0.1

2.0

-5.9

-121.3

30.1

-34.0

-198.5

77.2

-3.8

73.4

22.8

50.6

50.0

20.0 KW

26M, DSN 810-5 Rev. D, TCI-20

(include feedline loss)

1+2

r=395000 km

f=2.120GHZ

22 dB ('IxAR)

6.0dB (R,xAR)

DSN 810-5 Rev. D conscan, TCI-30

Omni antenna

Estimate

Sum 3 thru 8

Ts=1024 K(53 dB NF, Ta=290K)

7+8-10

Boltzrnann's constant(-228.6) + 10

9-12

Bsc=l.0 tad, Bd=l_rad

13+14

Estimate for using 500KHz Major

Ranging Tone

15-16

Required for fast acquisition

27.2 13 -18

20. LINK MARGIN, dB 272 Smaller of 17 and 19

= 315192
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